INTRODUCTION
============

The emotional intelligence (EI) was first surfaced in the 1960\'s[@B1] and since has been a topic of vigorous research and Mayer et al.[@B2] have become prominent researchers in this field. They suggest that EI is an ability to process the information about oneself and others\' emotions and use the information in thought processing and behavior.[@B3] They have also stated that EI consists of various aspects such as emotional perception/identification, emotional facilitation of thought, emotional understanding, emotional management, and so on.[@B4]

EI not only serves an important role in health and adaptive lifestyle of ordinary people,[@B5][@B6] but also is considered to be a crucial factor in explaining the cause of onset, characteristics of disorders, and outcomes in patients with psychiatric disorders.[@B7] Especially, among the studies regarding depression and EI, those studies regarding various sample populations such as adolescents, university students, and elderly consistently portray that those who have higher EI exhibit low levels of depression.[@B8][@B9][@B10]

Previous depression and EI studies only deal with EI solely when the subjects are experiencing depression, which makes it hard to interpret the results as of whether the particular EI stems from a temporary state or from a vulnerable trait that the subjects were predisposed with.

Few studies looked into changes in EI depending on the severity of depression by comparing EI before and after the remission of depression. Nyklíček et al.[@B11] study sought into the relationship between EI and the symptoms depending on the process of treatment by observing patients diagnosed with mood and anxiety disorders. Their results showed that those patients who received cognitive behavioral treatment during hospitalization recovered their EI right after and 6 months after discharge from hospitalization. The recovery of EI was related to the alleviation of their symptoms of depression and anxiety. Hansenne et al.[@B12] study also looked into change in EI in patients with depression resulting from remission of depression. It was confirmed that the patients with depression first showed significantly low scores in optimism/mood regulation and appraisal of emotion, while after the remission, the two sub-components showed recovery similar to that of the control group. This meant that at least certain sub-components within EI may be state dependent and that it may be necessary to target this area for depression treatment.

Nyklíček\'s and Hansenne\'s studies both have limitations in that they only used self-report questionnaire[@B13][@B14] as means for measurement. Self-reported EI has a tendency to differ depending on the subject\'s sex[@B15] or psychological health status.[@B16] It is impossible to rule out participant\'s subjectivity. Subjectivity of the measurement always might be concern when utilizing self-reporting method. Patients with depression especially have a tendency to negatively distort recognition and interpretation of information,[@B17] and it is difficult to ignore the possibility that they may make negatively biased reports about their own EI. Moreover, one study showed that self-reported based EI and objective evaluation based EI measurement differed substantially.[@B18] Therefore, it is important to measure and review EI using multiple approaches by not only methods of self-report questionnaires, but also by methods that measure abilities using performance based evaluations. This study aims to observe the change in EI within pre- and post-remission from depression using self-report and ability measurement methods. Hypotheses of the present study are fol-lowing: 1) Compare to control group, depression patient would show lower EI. 2) After remission for depression, EI would be recovered which indicates its state-dependency.

METHODS
=======

Subjects
--------

Participants were men and women with ages ranging from 20 to 60. At baseline, a total of 110 out and in patients diagnosed with depression visiting H Medical Center, located in Gyeonggi-do province, South Korea were recruited. All patients included in the study were diagnosed using the Korean Version of Mini International Neuropsychiatric Interview (K-MINI)[@B19] by clinical psychology trainees under the supervision of a clinical psychologist. The subjects with traumatic brain injury, bipolar disorders, psychotic disorders were excluded (n=5). Five patients were excluded due to unreliable answers. Ninety patients (90%) had major depressive disorder, 8 (8%) were diagnosed with depressive disorder NOS and 2 (2%) with dysthymic disorder. The comorbid axis I disorders other than depressive disorders were anxiety disorders (n=29), alcohol related disorders (n=2) and one anorexia nervosa. The recruitment period for the initial baseline assessment lasted from January 2011 to July 2013.

For a total 100 eligible candidates, the follow-up evaluation was performed after the five months from the initial evaluation which indicates average remission period from current pool.

Only 23 out of the 100 patients with depression participated in the second evaluation because the rest were either unavailable for the follow-up during treatment, refused to be engaged in the study, showed incomplete self-report questionnaires, or did not achieve a full remission from depression. Consequently, 23 cases that completed both the self-questionnaires and the objective tests of EI for both the baseline and the follow-up were included in the statistical analysis.

Psychological interventions (e.g., CBT) were not performed while participating in the study. All participants were in medication treatment only. The medications that participants were treated were following (the number of patients, doses): antidepressants: Escitalopram oxalate (2, 10--20 mg), Trazodone (11, 25--100 mg), Bupropion HCl (2, 150--300 mg), anxiolytics: Buspirone HCl (12, 5--20 mg), Alprazolam (9, 0.25--0.75 mg), Lorazepam (5, 0.25--1 mg), antipsychotics: Quetiapine (3, 25--50 mg), Aripiprazole (3, 2--10 mg), hypnotics: Zolpidem (5, 10--12.5 mg).

The 45 normal participants with ages ranging from 20 to 60 years who did not have any psychiatric diagnosis by K-MINI[@B19] and recorded less than 7 in K-HDRS were involved in this study as a control group. One normal participant who acquired more than 8 points of K-HDRS was excluded. The purpose of this study was well informed to all participants. The participants then agreed to take part in this research by voluntarily signing a written consent form, which was approved by the Institutional Review Board of H Medical Center.

Measures
--------

### Mini International Neuropsychiatric Interview

The Mini International Neuropsychiatric Interview (MINI) developed by Sheehan et al.[@B20] is a structured clinical interview tool to evaluate Axis I psychiatric disorders based on DSM-IV & ICD-10. The questions within this interview contain inclusion and exclusion criteria for psychiatric diagnoses. In the Korean validity study, 14 diagnoses, excluding 3 optional diagnoses out of the original total of 17, had internal consistencies ranging from 0.42 to 0.91.[@B19] Some of participants partially satisfied the full criteria of major depressive episode or dysthymia (e.g., duration of symptoms were classified into Depressive Disorder NOS).

### Korean Version of the Hamilton Depression Scale

Hamilton[@B21] originally developed this scale to evaluate symptom severity and treatment outcome in depression. It contains 17 items measuring depressive symptoms over a past 7 days. The total possible scores of HDRS range from 0 to 52. The Korean version of Hamilton Depression Rating Scale (K-HDRS) was developed by Yi et al.[@B22] with its reliability and validity proven. Cronbach\'s alpha coefficient of the K-HDRS in the present study is 0.760, which is an acceptable level.

### Adult Emotional Quotient Test

Adult Emotional Quotient Test (AEQT) is a self-report questionnaire developed by Moon[@B23] with 45-items inventory cate-gorized into the 5 factors based on the Salovey and Mayer[@B4] model of EI. The 5 factors are 'perception', 'expression', 'empathy', 'regulation', and 'utilization'. Perception is the ability to sensitively recognize and comprehend others\' and one\'s own emotion. Expression is the ability for one to express one\'s own emotion precisely and distinguish emotions expressed by others. Empathy is ability to sense other peoples\' emotions. Regulation is the ability to keep distance from others\' emotion and show a reflective response. Utilization is the ability to understand subtle relations among emotions and interpret the meaning of the emotion. Each item is rated on a 1 to 5 response scale and the higher the score, the better the emotional intelligence. Cronbach\'s alpha coefficient of the AEQT in the present study is 0.855 which is fair enough.

### Emotional Literacy Test

Emotional Literacy Test (ELT) is an objective test based on performance and was developed and validated by Ko and Kim.[@B24] This test consists of two parts: emotion perception and emotion regulation. Each part is given the time limit of 10 minutes. Emotion perception comprises of 28 items measuring perception and identification of emotions from faces and three types of items were included: choosing an emotional word (i.g., anger, happy, sadness, etc.) matching with pictures of emotional facial expression in a multiple choice, choosing the most suitable facial expression for the given situation, and arranging facial expressions according to the degree of emotion they convey; from the strongest to the weakest. The emotion regulation is comprised of 12 items. Participants were asked to choose out of four responses one in given emotion-evoked situation. The average total score of the emotional literacy test was 23, the mean score of the emotion perception was 17, and the mean score of the emotion regulation was 6.

### Procedure

The patient group completed the baseline evaluation within two weeks after their first visit. Most of them were in the drug-free state. In the first evaluation, clinical psychology trainees conducted the structured clinical interview with K-MINI to diagnose clinical depression and K-HDRS[@B22] to check their current emotional state. In incoming patient in second evaluation, we enrolled patients who had met following options: full remission reporting a K-HDRS score of 7 or less. The two types of EI measurement were administered to patients in two different time period (baseline, follow-up). Patients with depression received Emotional Literacy Test which was divided into two parts. Scores from each test were added for the total score. The Adult Emotional Quotient Test was also self-administered by patients. All evaluations for the control group were conducted only at baseline. The rest of procedures were the same with the patients group.

### Statistical analyses

We conducted the independent t-test and χ^2^ test to identify the differences in the demographic characteristics between the patients and the control group. To see the differences in EI before and after the remission, we carried out a paired t-test. Independent t-test was conducted to compare the patients and the control group in their EI change represented by AEQT and ELT obtained before and after remission. All statistical analyses were conducted with SPSS 22.0 (IBM Corp., Armonk, NY, USA).

RESULTS
=======

Demographic characteristics
---------------------------

[Table 1](#T1){ref-type="table"} shows major demographic variables of the patient group and the normal control group. There were 25 males (36%) and 43 females (64%) participating in this study. The average year of age was 40.6 and the average year of education was 13.4. There were no significant demographical differences between two groups such as sex \[χ^2^ (1, n=67)=0.893, ns), age \[t (64)=1.46, ns\], and education \[t (64)=-0.656, ns\]. Clinical characteristics of those patients with depression (4 inpatients, 24 outpatients) were of the following: average age for clinical onset was 39.8 years (SD=10.99), disease duration was an average of 22 months (SD=35), and 6 (26%) out of a total of 23 patients had history of recurrent depressive episode.

Comparison between before and after remission in the patient group
------------------------------------------------------------------

[Table 2](#T2){ref-type="table"} illustrates the change in severity of depression and EI. As for the change in severity of depressive symptoms from the baseline to the follow-up on K-HDRS, the K-HDRS score in second evaluation was significantly lower than that of the first evaluation, t (21)=-11.23, p=0.000. There were no significant differences in the total score and each subtest score of Emotional Literacy Test, t (21)=-0.76, ns; t (21)=-1.29, ns; t (21)=0.32, ns. In AEQT, perception \[t (21)=3.10, p=0.005\], expression \[t (21)=3.77, p=0.001\], regulation \[t (21)=3.91, p=0.001\], and utilization \[t (21)=3.11, p=0.005\] as well as the total score, t (21)=5.18, p=0.000, showed significant improvement in the second evaluation compared to the first evaluation. Empathy was the only exception that showed no significant difference, t (21)=0.68, ns. In other words, among the sub-factors of the self-report measure, emotion recognition, expression, regulation, and utilization improved with the remission from depression, and if this improvement would reach the levels of that of the normal group, it may implicate the state-dependent aspects of EI.

Comparison of emotional intelligence between patients and normal control group
------------------------------------------------------------------------------

[Table 3](#T3){ref-type="table"} compares the scores taken at the baseline (T1) and at the endpoint (T2) in the severity of depression and EI of patients with depression to those of the control group. At T1, patients with depression showed significant difference in their severity of depression compared to that of the control group. Although the severity of depression at T2 in patients with depression was significantly different from that of the control group, patients with depression were in full remission (K-HAMD\<7). Patients with depression did not show any significant differences in the total scores of ELT at T1 and T2 compared to that of the control group. Patients with depression did not show significant differences in the perception of ELT in T1 nor T2 compared to the control group. Albeit, at T1, patients with depression were significantly different from the control group regarding the regulation of ELT but not at T2; this may be interpreted as statistical chance finding. Patients with depression showed significant change in the total score and the sub-domain scores in AEQT, except for the empathy in AEQT. Patients with depression at T1 and T2 were not significantly different compared to the control group in scores for empathy in AEQT but were significantly different in scores regarding recognition, expression, and regulation in AEQT; this may implicate that these factors of EQ are trait-dependent. Regarding the utilization score of AEQT, patients with depression were significantly different at T1 but reached the level of the control group at T2. This may implicate that this factor of EQ is state-dependent.

DISCUSSION
==========

This study\'s objective was to investigate whether low EI in patients with depression is a stable and unchanging trait or is a changeable state depending on the clinical status of depression by examining the change in EI of patients before and after depression. According to the study\'s results, certain sub-components of EI in patients with depression can be within the trait dimension, while not all components are so, which implies the existence of a state-dependent factor, or emotion utilization.

In the objective EI measurement, emotion perception, there was no significant difference in group comparison and trial comparison in depression group. In the other hand subjective EI measurements showed difference at both group comparison and trial comparison in depression group. This difference in results could have explained by several interpretations. Firstly, depression patients are tend to have negatively biased self-perception which could be a reason that depression patients reported lower EI than normal group. Negatively biased self-schema in depression period could be recovered after the depression remission which made the difference of subjective EI between before and after remission for depression. In other words, depressive participants\' actual EI ability could not be far behind that of the normal participants. Secondly, property of objective measurements materials could be the reason that we couldn\'t find any significant results in objective measurement. According to Liu\'s study,[@B25] patients with depression are more sensitive to negative facial expressions than positive facial expressions. The emotions shown to be perceived in the objective ability measurement were mostly of negative contents such as anger, fear, and sadness. Since the task that was used in the present study composed of negative facial expression mostly, thus difference between depression and control group perhaps could be reduced.

Regarding analysis of objective ability measure on emotional regulation, because there was no significant difference within trials in depression group, difference between patient and normal control groups could be as result of statistical randomness. One the other hand, result of subjective measure on emotional regulation, there was significant difference within patients\' EI. And in comparison between two groups, both trials of patient were significantly lower than normal group which implicates that subjective measure of emotional regulation is trait dependent sub-domain of EI.

Self-reported measurements of EI showed significant differences in the first and second evaluation regarding the other two sub-components of expression and utilization. While expression was not enhanced to the normal level, implying EI\'s trait dependent aspects, utilization was enhanced to the normal levels thus becoming the only component that hints EI\'s state dependent aspect. Hansenne et al.[@B12] study showed utilization of emotions as an EI sub-domain that does not have significant differences before and after remission from depression thus conflicting with the results from our study. This conflict may stem from how the two studies measured different components of EI and differed in methodology. Schutte\'s scale[@B26] used in Hansenne et al.\'s study and AEQT used in our study both are developed based on Mayer and Salovey (1990)\'s EI model.[@B2] Although two scales share the same constructs about EI, they are different in their methods of measurement. Schutte\'s scale measures the degree to which people utilize their emotions in their lives with statements such as 'Emotions do not play a big part in how I deal with problems' and 'When my mood changes I see new possibilities.' Meanwhile, AEQT used in this study asks for the participants to choose one of the two solutions in a particular situation, for instance 'I lost a wallet my best friend gave me as a present. In this situation I \[\...\]' and by doing so, makes the participants check a specific answer choice of how they utilize their emotions in a problem solving situation. AEQT used in the present study allows the participants to imagine more specific situations compared to the questionnaires for the utilization sub-domain of Schutte\'s scale, thus seems to be consisted of statements efficient to directly portray real life behaviors or tendencies.

This study\'s results show that 'empathy' did not show a significant difference for those experiencing depression compared to the healthy controls and it suggested that this EI sub-domain is not largely affected by depression. Similar to our study, some previous researches revealed that depression patients show no significant difference with healthy people in empathic abilities.[@B27][@B28] This is contrary to some previous studies demonstrated that people with depression show lower empathic concern[@B29] and limited perspective taking ability.[@B30] However, this controversy could be results of differences in the definition of empathy and the methodologies that have used in EI measure.[@B31] If we look into other studies that further subdivided EI in patients with depression, in cases where major depression and inability for emotion expression is accompanied, patients have a tendency to be unable to outwardly express their situation dependent empathetic decisions,[@B32] and have difficulty in making the correct judgments on others\' emotional state even though they have the ability to differentiate the emotions themselves.[@B33] These types of previous studies may support the results from our study.

Those who experience psychiatric problems accompany various characteristics and degrees of functional deficits and hence require specialized clinical interventions.[@B34] EI has shown its potential to be a prominent target for treatment which is one of the key factors to influence daily function and level of adaptation.[@B35] For these reasons, the study that examines subdivided EI of depression patients may have an important significance in the clinical field. Our study found state dependent EI, utilization, recovered to the normal level and the sub-domain of EI seems to have the potential to be enhanced significantly with clinical intervention. If clinical intervention takes place targeting to treat the EI sub-domain that has a high possibility for improvement, we may expect a faster treatment effect, prevent relapse, and provide a psychological motivation for the treatment for the patients, which in turn will aid in continuing the psychological treatment.

This study has following strengths. First, this study implemented strict standards to diagnose depression using structured interviews and increased the diagnostic accuracy. The study also excluded various psychiatric diagnoses that included depressive symptoms and has mainly included those patients with major depressive disorder. Our research results regarding such comparatively homogeneous participants are thought to better represent EI characteristics of patients with major depression. Yet in a different aspect, it is still of question whether our study\'s result can be generalized to patients with other types of depression and requires further research.

This study conducted a longitudinal study by tracking the well retained patients with depression. This allowed for the changing patterns of EI before and after the patients\' remission from depression. Since follow-up study was simultaneously made with a within subject design for the same patient group, effects of individual difference variables such as sex, age, and education levels were controlled to better identify the targets for this research.

As far as we understand, most studies observing the relationship between depression and EI have only included self-report measurements. In our study we conducted objective measurements for EI that somewhat supplemented the limitation of subjective self-report bias.

It seems necessary for future studies to investigate EI that can be generally applied to diverse types of depression. Additionally, since this study only included two sub-categories of EI using objective ability measurements, researches need to include other sub-categories in the future. Finally, it is advisable to recruit diverse patients from various centers for a larger sample size that can allow for the results of study more plausible in becoming generalized.

We investigate the difference of emotional intelligence before and after the depression remission. The result from the present study support that EI could be divided into two domains: state dependent EI domain (e.g., utilization) and the trait dependent EI domains (e.g., recognition, expression, regulation). In other words, there are some changeable and stable EI subcomponents according to the depression severity. In the view of our results, changeable (state dependent) EI could be the first target of depression treatment.

###### Comparison between demographic variables of depression and control groups
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###### Depression, anxiety, general intelligence, and emotional intelligence scores in the two study groups
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^\*\*^p\<0.01, ^\*\*\*^p\<0.001. K-HDRS: Korean version of the Hamilton Depression Scale, ELT: Emotional Literacy Test, AEQT: Adult Emotional Quotient Test

###### Difference between emotion intelligence and depression severity in the pre-remission/remission depression group and the control group
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